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Divide-and-Conquer Algorithm
MATH 261 Computational Geometry

Input: a set S of n points in the plane, specified by xy-coordinates
Output: a list L of vertices of conv(S) in counterclockwise order

Algorithm:

1. Sort the points by z-coordinate.
2. Let A be the left half of the points and B the right half of the points.

3. Find the convex hulls of A and B separately. If either set contains three points or fewer, this is
trivial; otherwise use the divide-and-conquer algorithm.

4. Merge the convex hulls of A and B to form a single convex hull.

Answer the following questions:

1. Draw your own set of points. Work through the divide-and-conquer algorithm by hand to find the
convex hull of your points.



2. How do we merge two convex hulls? Suppose you have left and right hulls, each specified by a
list of vertices in counterclockwise order. Create an algorithm to compute the merged hull. How
efficiently can you do this?

3. What is the overall computational complexity of the divide-and-conquer algorithm?

4. Download the incomplete Mathematical implementation of the divide-and-conquer algorithm from
the course website. Complete the missing code to finish the implementation.
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EXAMPLE:

4,312, I

holl:

< (0, (39, (419, Qv 12l (
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Convex Hulls in 3D
MATH 261 Computational Geometry

1. We can specify a 2D convex hull by a list of points, in order, around the convex hull. How can we
specify a 3D convex hull in the memory of a computer? What data is required?

'IM'. a list b-ﬁ Po‘.l\’tS, each g‘bec?p‘vea( L,)/ (x)y, 2) Coordinates

S_'k/fe«_:‘_ - &l‘ ea(/t\ Fwt‘» ("/ ;fS ﬁQl\J‘\LOrS ﬁ’°:j ‘“)“ edj—es

"\?Sl' o@ (‘\Lr;an\jular) fpacesj each ,SPec.‘{-.el '07/ in.lo,xes mc Jertites
k'> M:j ‘l’ ’a LluJ.q, f)o.‘A{“ys {0

AJ\I\acmf' F‘QS

2. How does the incremental algorithm extend to 3D? Specifically, if you have a 3D convex hull H
and a point p outside of H, what steps are required to compute the convex hull of H U p?

s ogtuand- poirfing
n

Nor I\-\al \JQC{VF

(a) (b)
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3. How does the divide-and-conquer algorithm extend to 3D? Specifically, if you have two disjoint 3D
convex hulls A and B, what steps are required to compute the convex hull of AU B?

image credit: Devadoss and O’Rourke, Discrete and Computational Geometry
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